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1.0 INTRODUCTION

The Pennsylvania Lake Erie Watershed covers 330 square miles; has 14 large
subwatersheds and more than 500 individual drainage areas; and encompasses all or portions
of 25 municipalities, including 10 coastal municipalities, within Erie County, Pennsylvania.

The Coastal Zone Act Reauthorization Amendments, Section 6217, require that states
with coastal programs develop a Coastal Nonpoint Source Control Program (CNPCP).
Water quality information for watersheds within the federally assigned CNPCP management
areas is needed to help quantify the effects of nonpoint source pollutants on coastal water,
identify particular parameters of concern, and establish appropriate baseline conditions for
future effectiveness monitoring of management measure implementation.

The Erie County Department of Planning (ECDP), in conjunction with the
Pennsylvania Department of Environmental Protection (DEP - previously known as
Department of Environmental Resources), Division of Coastal Programs and the Erie County
Health Department (ECHD) retained Malcolm Pirnie, Inc. to conduct a water quality survey
to be used as a baseline for the Lake Erie Watershed. This survey focuses on the Elk Creek,
Walnut Creek, and Twelvemile Creek subwatersheds, which together comprise
approximately 44.5 percent of the entire watershed that discharges to Lake Erie in the

commonwealth of Pennsylvania.
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2,0 DESCRIPTION OF STUDY AREA

The study area is comprised of the following three creek subwatersheds:

. Twelvemile Creek
. Walnut Creek
. Elk Creek
Presented on Figure 2-1 is a map showing the approximate location of the
Twelvemile Creek subwatershed boundary. This creek begins south of Route 17 and travels
north towards the township of North East. Flow is then northwesterly until discharging into
Lake Erie north of the Route 5 crossing. Based on a review of the Erie County Land Cover
/ Land Use : 2nd Rendition Draft drawing, loaned to Malcolm Pirnie by the ECDP, this
creek travels mostly through agricultural cropland and forested areas. A few “agricultural:
other” and “urban: mixed” areas are also located in the proximity of the creek. One area east
of Haskell Road and south of Route 20 is identified on the land use map as being “urban:
industrial commercial complexes”.
Presented on Figure 2-1 is also the approximate locations of the Walnut and Elk
Creek subwatershed boundaries. Walnut Creek begins south of Route 90 near Old Waterford
Road. This creek travels west, passing just north of the Millcreek Mall area and continuing
to Fairview Township where the creek turns north and flows towards Lake Erie. The Erie
County Land Cover / Land Use : 2nd Rendition Draft drawing indicates that this creek
travels mostly through agricultural cropland and forested areas. There are also some
“agricultural; other”, “urban; mixed” and “urban: residential” areas located in the proximity
of the creek. Two areas are identified as “urban: industrial commercial complexes”. One
is located near the Millcreek Mall area and the second is a small area near the Route 97
crossing. A tributary creek also appears to pass through an industrial commercial complex
area that is bound by Routes 90 and 19, Hamot Road and Keystone Drive.
Elk Creek, the largest of the subwatersheds studied, begins in Waterford Township
south of South Hill Road and east of Tamarack Road. The creek flows northwesterly until
crossing Elk Creek Road, where the creek heads west. Elk Creek flows west through

McKean and Fairview Townships before turning north when entering Girard Township at
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approximately the Route 90 crossing. The creek discharges to Lake Erie after passing under
Route 5. Major portions of this creek pass through agricultural cropland and forested areas.
“Agricultural: other” land use designations are more prevalent along this creek than the other
two. Limited “urban: mixed” areas and very few industrial commercial complexes are
located in the proximity of Elk Creek, according tho the land use drawing. Elk Creek does
pass to the west of two urban residential areas, namely Girard and Lake City Boroughs.
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3.0 HISTORICAL DATA / RELEVANT EXISTING INFORMATION

In July 1995, Malcolm Pirnie gathered historical relevant water quality information
for Elk, Walnut, and Twelvemile Creeks at the ECHD. Several biological/chemical
studies/surveys, Storm Water Management Plans, and water quality analyses were performed
on the creeks. Listed below are summaries of studies reported for each of the creeks.

The Pennsylvania Department of Environmental Resources (DER) changed their
name in June, 1995 to the Pennsylvania Department of Environmental Protection (DEP).
In this section, when referring to historical information the regulatory agency will be referred
to as the DER.

Elk Creek

= A November 10, 1971 study was performed by the DER and ECHD to determine the
effects of wastes from the Lake City Sewerage Treatment Plant (STP) on water
quality and aquatic life in Elk Creek. Two sampling stations were utilized in this
study; one directly upstream and one directly downstream from the STP discharge to
Elk Creek. Water quality was based on a single non-composite grab sample at each
station. Benthic macroinvertebrates were also collected. The study concluded that
water quality conditions upstream and downstream of the STP were good to excellent.
However, a depression of benthic macroinvertebrate diversity along the right
downstream bank indicated that the effluent had stratified. A strong chlorine odor
indicated that chlorine residual was the cause of this depression. The study
recommended that the Sanitary Engineer at the Meadville Regional Office of the DER
contact the Lake City STP operator in order to determine if less chlorine could be
used to achieve desired results.

= Results of a second DER and ECHD study were presented in a December 13, 1979
report. The study was conducted to investigate the influence of the Lake City and
Girard STPs on Elk Creek's water quality. Grab samples were collected for chemical
and bacteriological analyses at four Elk Creek stations: 1) Station #1 - upstream of
the Girard STP outfall, 2) Station #2 - just below the Girard STP outfall and well

2758-001-130 3.1
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above the Lake City STP outfall, 3) Station #3 - well below the Girard STP outfall
and just above the Lake City STP outfall, 4) Station #4 - below the Girard and Lake
City STP outfalls on the north side of Route 5. The study concluded that all of the
parameters tested for met DER Chapter 93 water quality standards and that there was
not a serious water quality problem.

In November 1982, the DER Bureau of Water Quality Management generated a report
to justify effluent limitations for the Lake City and Girard STPs into Elk Creek. The
report recommended using effluent limits determined using the EPA-DER Simplified
Method instead of the 1980 NPDES issued permit limits. The EPA-DER method
yielded a BOD; limit of 30 ppm and the 1980 NPDES permit set the BOD; limit at 30

Walnut Creek

A March 28, 1972 biological/chemical study was conducted by the ECHD to record
water quality, stream conditions and determine the discharge effects from various
upstream STPs on the water quality and aquatic life of Walnut Creek. Ten sampling
stations were established on Walnut Creek from Zwilling Road downstream to Dutch
Road. Chemical, bacteriological, and benthic macroinvertebrate samples were
collected. The study concluded that, in general, water quality and stream conditions
for the creek were good. However, a slight degradation existed from Millfair Road
upstream to Zuck Road. In this section of the creek, macroinvertebrate species
diversity was low. There was also a slightly elevated Biochemical Oxygen Demand
(BODy) level of 3.5 compared to upstream (Rt. 19) and downstream (Zimmerly
Road) BOD:; levels of 1.0; possibly due to discharges from individual septic systems
in this section. Additional sampling was recommended.

On August 21, 1972, the ECHD performed a biological/chemical/bacteriological
study to record existing water quality conditions and determine the effects of various
discharges to Walnut Creek. Ten sampling stations were established on Walnut Creek
from Zwilling Road downstream to Dutch Road. Macroinvertebrate and fish samples

were collected at each of the ten stations. Seven chemical and eight bacteriological
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samples were also collected. The study concluded that there was a problem area
extending from Robison Road downstream to below Old French Road. Aguatic life
was degraded in this region. The degradation was attributed to leachate discharges
from the Jennings Landfill. Also, partially treated discharges from a malfunctioning
Holiday Inn sewage treatment plant had been released into this section of Walnut
Creek for a three week period prior to sampling. A fecal coliform count in excess of
2,000 was recorded at Zuck Road; possibly due to a large number of bathers present
in a pool area directly upstream from the sampling point. The remaining seven
stations exhibited little or no degradation of aquatic life. Chemical analysis at these
stations was fair to good with the exception of the following fecal coliform counts;
Dutch Road - 750 / 100 ml, Zimmerly Road and Cherry Street - 490 / 100 ml. No
additional actions were recommended.

= Another study was conducted by the ECHD on February 6-9, 1973, to record existing
water quality conditions, determine the effect of leachate from Jennings Landfill on
Walnut Creek, locate existing or potential pollution problems, and to evaluate the
extent to which STP effluent affected water quality. Twelve sampling stations were
established from Zwilling Road to Dutch Road. Conclusions from the study indicated
that water quality ranged from poor at Robison Road to very good at Dutch Road.
Poor water quality was detected at Robison Road where leachate discharges from
Jennings Landfill were suspected. Creek data at this location indicated elevated
BOD; (4 mg/l), total iron (0.77 mg/l), NO,-N (0.71 mg/l), and suspended solids
(18 mg/l) compared with data collected from other sample locations in the study.
Degradation in water quality near Cherry Street and Old French Road may have been
influenced by a malfunctioning Holiday Inn sewage treatment plant. The study
recommended stopping unpermitted leachate discharges from Jennings Landfill and
closely monitoring permitted discharges. The study aiso recommended upgrading
STPs that discharge to Walnut Creek in violation of their permits or the removal of
these STPs.

« The ECHD also conducted a biological/chemical survey on June 24, 1976, to record

existing water quality conditions and determine the effects of Jennings Landfill
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leachate on Walnut Creek. Three sampling sites were selected on the creek and five
additional discharge points were sampled. The five discharge points consisted of
three tributaries to Walnut Creek located near Jennings Landfill, a discharge pipe
from Popp's Trailer Court Sewage Plant, and at the end of the chlorine contact tank
at the Standard Trailer Court Sewage Plant. Conclusions from the study indicated that
during wet weather, discharge points at the Jennings Landfill contained BOD; (612
mg/l) and high iron (24,500 ug/l). However, Walnut Creek did not appear to be
heavily polluted based on data collected from the three sampling sites. The study also
indicated that the Standard Trailer Court Sewage Treatment Plant discharge added
significant levels of ammonia-nitrogen (28.0 mg/l) and appeared to be the prime

contributor of organic pollution during dry weather.

Twelvemile Creek
» There was no relevant biological/chemical study data available on Twelvemile Creek
during Malcolm Pirnie’s July 1995 ECHD water quality information review.

However, the ECHD has performed numerous water quality analyses on all three
creeks. This information has regularly been provided to the United States Environmental
Protection Agency (USEPA) by the ECHD and is available in a database named STORET.
[This is a database of sampling sites and associated water quality data that is maintained by
the USEPA.] STORET information was evaluated to determine “typical values” for streams
in the region.

Attached as Plates 1 through 5, in the Appendix volume of this report, are
spreadsheets identifying all STORET data received for water quality monitoring stations on
Twelvemile, Walnut, Elk, Sixteenmile and Conneaut Creeks, respectively. STORET data
was provided for the water quality network station numbers associated with each creek listed
in Table 3-1. The Pennsylvania Water Qualit)f Network (WQN) is a statewide, fixed station
water quality sampling system operated by the Department of Environmental Protection,
Bureau of Water Quality Management. The STORET spreadsheets are color coded to

identify analytical parameters which have been identified as below detection limits, exceed
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DEP Chapter 16 Water Quality Criteria (WQC) for both long-term protection (Criterion
Continuous Concentration - CCC) and short-term protection (Criterion Maximum
Concentration - CMC) and exceed DEP Chapter 93 WQC. We have summarized these
spreadsheets as Tables 3-2 through 3-6.

TABLE 3-1

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE
WATERSHED

WATER QUALITY NETWORK STATIONS

WATER QUALITY

CREEK STATION NUMBER
TWELVEMILE 641
WALNUT 603
ELK 604
SIXTEENMILE 602
CONNEAUT 643

The following list identifies the summary table number, associated creek monitored,

and dates of sample collection:

» Table 3-2 Twelvemile Creek (1988-Present)
= Table 3-3 Walnut Creek (1973-1987)

» Table 3-4 Elk Creek (1973-1987)

» Table 3-5 Sixteenmile Creek (1973-1987)

= Table 3-6 Conneaut Creek (1988-Present)

Included in the list above are the dates associated with sampling activities at each of
the five creeks. Sample collection was conducted quarterly prior to 1988 and monthly since
1988. In addition, an Erie County Health Department biologist has collected samples
subsequent to 1987 on Walnut, Elk and Sixteenmile Creeks.

Presented in Table 3-2 is the summarized STORET data for Twelvemile Creek. This
is the only creek where Pesticide/PCB sample collection was reported. Most of the samples
analyzed were flagged with a “K” denoting that the sample may not have been detected, or

was detected below the value shown.
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In each of the creeks a number of inorganic parameters were found. [Note that iron
has historically been analyzed 3 to 12 times more frequently than other inorganic
compounds.] Inorganic parameters such as iron, lead, nickel and zinc are present in samples
from all five creeks. The WQC for lead, nickel and zinc vary depending on stream hardness.
Mercury exceeds the WQC value in Walnut Creek, once during the 13 samples collected
between 1973 and 1987.

Data from the additional parametér list indicate that fecal coliform colonies are
present in each of the five creeks reporting information. These creeks contained fecal
coliform colonies ranging from 0/100 ml to 6,900/100 ml. These data indicate that,
historically, fecal coliform colonies have typically been found in the creeks and may be
attributable to wildlife, humans, faulty sewage treatment plants or leaky septic systems. The
latter two sources are less likely the source; however, since fecal coliform counts from these
discharges would be expected to be significantly higher that those reported.

In addition to the past biological/chemical studies/surveys performed on the creeks,
a fourteen volume Storm Water Management Plan was prepared by Erie County in 1981 for
all of the watersheds in Erie County, Pennsylvania which drain into Lake Erie along the
Pennsylvania shoreline, using funds provided by the Pennsylvania Coastal Zone
Management Program and the Pennsylvania Bureau of Dams and Waterways Management.
Only a small fraction of the 1981 plan was implemented, according to the ECDP (Volume 1:
Technical Document and Volume 8: Sixteenmile Creek and Twentymile Creek watersheds).
Planning, analysis methods, and basic approaches to watershed storm water management
have changed since the 1981 plan was prepared. Because of this, a new Storm Water
Management Plan has been prepared for the Lake Erie Watershed to address the
Pennsylvania Storm Water Management Act 167. This plan was adopted by Erie County
Council on June 18, 1996.

In 1985, the Erie County Conservation District (ECCD) performed a study to locate
excessive phosphorus loading sources to Lake Erie from watersheds in Erie County, PA.
The study determined that the most significant nonpoint source of phosphorus pollution to
Lake Erie was soil erosion from agricultural cropland. Improper manure management, over

fertilizing, and nutrient runoff were secondary sources. Nutrient overloaded acreage
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information in the Elk, Walnut, and Twelvemile Creek subwatersheds obtained from this
study are presented in Table 3-7. The table indicates that the Elk Creek subwatershed area
is five times the area of the next largest subwatershed and has the greatest phosphorus
loadings from agricultural sources.

The ECCD study also noted that many small sewage treatment plants (STPs)
discharged phosphorus at levels considerably higher than permit levels required for larger
plants in the Erie County subwatersheds. These small STPs, defined as operating at less than
1 mgd, were not required to meet effluent limitations of less than 1 mg/l phosphorus.
Currently, these STPs are required to meet discharge limits of less than 1 mg/l phosphorus.
The study noted that three small STPs were located on Elk Creek from Girard to Lake City.

TABLE 3-7
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

PHOSPHORUS LOADING STUDY SUMMARY

Nutrient Overloaded Acreage
# of farms with 30
or more animals Over by Over by Over by

Sub Watershed given access Fertilizer Manure Both Total

Elk Creek 15 48 164 386 598
Walnut Creck 3 50 0 50 100
Twelvemile Creek 1 0 0 0 0

= e dl

Another study investigated for this report was conducted for the Crawford County
Conservation District and is entitled "Conneaut Lake Water Quality and Land Use Study,"
November 1, 1989. While the Conneaut Lake watershed is outside the Coastal Nonpoint
Program management area, the study contains useful information. The Conneaut Lake study
addresses phosphorus loadings that contribute to the eutrophic condition of the lake. The
study found that approximately half the phosphorus loading to the lake was from sediment
release, groundwater, and precipitation. The other half was from surface runoff. No
correlation between phosphorus concentrations in streams contributing to Conneaut Lake

and agricultural use could be established in the study. Also, no significant relationship
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between other land uses (residential and forest) and phosphorus concentrations could be
established. The study recommended restrictive zoning and soil conservation programs to

help reduce phosphorus loading runoff.
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40 SAMPLING / MONITORING

Malcolm Pirnie coordinated field sampling and analytical activities to establish a
water quality baseline for the Erie County, Pennsylvania area of the Lake Erie Watershed.
These activities were completed during the 12-month period of June 1995 through May
1996. All samples in this survey were collected and analyzed using the procedures described
in the Field Sampling and Quality Assurance/Quality Control Plan (Volume 2 of this report)
developed by Malcolm Pirnie for the Water Quality Monitoring Study for the Lake Erie
Watershed, May 1995, revised June 1995. Laboratory analytical and sample collection
activities were conducted by Church Laboratories, Inc. (Church), located in Fairview,
Pennsylvania. Church is a certified full-service laboratory that also provides sample
collection services. Field and analytical data recorded by laboratory personnel were used
to evaluate flow characteristics and potential pollutant loadings. Throughout the course of
the sampling activities, the objective was to identify those parameters having the greatest
potential to affect pollutant loading to Lake Erie.

Malcolm Pirnie inspected each subwatershed to select precise sampling locations that
would yield representative results. These sampling stations are situated near creek discharge

points, upstream of Lake Erie influences. Specifically:

. The Twelvemile Creek sampling location was adjacent to a concrete
retaining wall on the west side of the creek, approximately 500 yards north
of the Route 5 and Twelvemile Creek crossing. Access was from Shorewood
Drive across Route 5 from Moorheadville Road.

. The Walnut Creek monitoring location was from the south side of the bridge
at the Dutch Road and Walnut Creek crossing.

. The Elk Creek sampling location was on the south side of the Route 5 and
Elk Creck bridge crossing. Access was from Tomes Campground.

Listed in Table 4-1 is a summary of the dry and wet weather events monitored. Included are
event numbers (including appropriate D for “dry” and W for “wet” designations), sampling

dates, precipitation amounts and antecedent dry weather conditions.
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TABLE 4-1
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED
SAMPLING SUMMARY
Event Date Precfpitation Antecedent
Number (inches) Dry Period (days)
01D June 14, 1995 NA 7.0
02w Aug. 11, 1995 1.06 59
03w Sept. 20, 1995 0.44 6.3
04D Oct. 3, 1995 NA 11.0
osw Oct. 5, 1995 1.67 20
06w Nov. 7, 1995 0.52 26
oTW Nov. 11, 1995 1.92 3.0
08w April 12, 1996 0.70 7.8
09w April 30, 1996 0.71 1.0
10W May 9, 1996 0.77 4.0
NA - Not Agglicable D= Dg Event W = Wet Weather Event

As noted above, several different precipitation events were captured. Wet weather
events monitored reflect approximately 0.5 inch, 0.75 inch, 1.0 inch, 1.5 inch and nearly 2.0
inch rainfalls. Even the three nearly 0.75 inch precipitation events differ due to the
antecedent dry weather conditions. The day before event 09W, creek levels may have
elevated slightly due to light shower activity. The antecedent dry weather periods between
events 10W and 08W are nearly double. This data demonstrates that a wide range of

precipitation events were captured during this study.

4.1 DRY WEATHER SAMPLING

Dry weather sampling activities were conducted utilizing procedures specified in the
Field Sampling and Quality Assurance/Quality Control Plan developed by Malcolm Pirnie

for this study. The Plan required a minimum of 48 to 72 hours of antecedent dry weather
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conditions preceding the collection of these samples. As noted on Table 4-1, the antecedent
dry period for the two dry weather sample events was 7 days (event 01D) and nearly 11 days
(event 04D). The first dry weather event samples were analyzed for the Table 4-2 list of
specified parameters. All analytical tests were performed on total analyte fractions. No
dissolved samples were analyzed.

The water quality criteria for these parameters are listed in:

TITLE 25. RULES AND REGULATIONS

PART I. DEPARTMENT OF ENVIRONMENTAL RESOURCES
Subpart A. PRELIMINARY PROVISIONS
ARTICLE 1. STATEMENTS OF POLICY

CHAPTER 16. WATER QUALITY TOXICS

and,

TITLE 25. RULES AND REGULATIONS
PART L. DEPARTMENT OF ENVIRONMENTAL RESOURCES
Subpart C. PROTECTION OF NATURAL RESOURCES
ARTICLE . WATER RESOURCES

CHAPTER 93. WATER QUALITY STANDARDS

During the first dry weather sampling event, Malcolm Pirnie verified the accuracy
of velocity meters that were to be used in this study. The travel times of flotation devices
(i.e., oranges) over a predetermined known distance in the creek were recorded with a
stopwatch. This information was then compared to the data obtained from velocity meters.
Based on the results of this test, the floatation device method of measuring creek velocity

was used throughout the study at all three creeks.

42 WET WEATHER SAMPLING

A minimum of 48 to 72 hours of antecedent dry weather conditions preceded all wet
weather sampling activities except during event 09W. This event followed a day of light

showers that was preceded by three days of antecedent dry weather conditions. Rainfall
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TABLE 4-2
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED
ANALYTICAL PARAMETERS
Title 25. Rules and Regulations * Title 25. Rules and Regulations
Part I. Department of Environmental Resources Part 1. Department of Environmental Resources
Subpart A. Preliminary Provisions Subpart C. Protection of Natural Resources
Article IL Statements of Policy Article II. Water Resources
Chapter 16. Water Quality Toxics Chapter 93. Water Quality Standards
Test Parameters Test Parameters
Antimony Aluminum
Arsenic Alkalinity
Beryllium Ammonia Nitrogen
Cadmium Bacteria/Fecal Coliform
Chromium Total Hardness
Chromium V1 Iron
Copper Manganese
Lead Nitrite - Nitrogen
Mercury Nitrate - Nitrogen
Nickel Chloride
Selenium Oil and Grease
Silver CBOD;,
Thallium Total Suspended Solids
Zinc Phosphorus
Cyanide (free) CoD
Pesticides: Field Measurements:
Aldrin Dissolved Oxygen
alpha-BHC pH
beta-BHC Temperature
gamma-BHC (Lindane) Conductivity
delta-BHC
alpha-Chlordane
gamma-Chlordane
44'-DDT
4,4'-DDE
4,4'-DDD
Dieldrin
alpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endnn
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene
Note: All parameters analyzed are total analyte fractions.
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intensity and duration, time of travel, and estimated flows were factors used to determine

when wet weather sampling was conducted.

Event specific creek velocities were measured as described in the following section.

Table 4-3 summarizes the average velocity and depth of flow for each monitored event at

Twelvemile, Walnut and Elk Creeks.

TABLE 4-3

VELOCITY AND DEPTH SUMMARY

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

Twelvemile Creek Walnut Creek Elk Creek
(7.8 miles) (16.9 miles) (28.8 miles)
Depth at Depth at Depth at
Average Sample Average Sample Average Sample
Velocity Station Velocity Station Velocity Station
Event (ft/sec.) (ft.) (ft/sec.) ) (ft/sec.) (¢
01D 0.50 0.73 247 0.51 141 071
02w 4.49 1.71 4.26 0.90 1.46 285
03w 0.73 0.69 2.14 0.42 1.02 NAM
04D 0.21 042 1.39 0.39 0.73 1.93
osw 3.22 1.25 4.45 1.45 2.81 2.54
06w 5.40 1.67 3.81 0.78 3.79 272
07w 10.20 317 7.07 2.09 8.50 5.64
08w 4.53 1.78 3.47 0.71 2.70 2.59
oow 7.17 2.50 6.10 1.73 6.50 6.17
10W 5.50 200 8.23 2.58 5.83 8.00

NA - Not Applicable

NAM - Not Able to Measure

Note: Assumes uniform distribution of average rainfall, monitored by seven City of Erie precipitation
gauges, across all three subwatersheds.
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43 DEPTH AND VELOCITY MEASUREMENTS

Procedures for collecting depth and velocity measurements were developed following
initial visits to the selected sample sites. Based on an evaluation of the sample collection
location, the number of depth and velocity measurements required during each "round" of
sampling was determined. |

During each round of sampling, the orange velocity test was performed three times.
The oranges were released in what visually appeared to be the “normal flow” section of each
creek. We attempted to complete the flotation tests away from swirling eddys and quiescent
areas of the creeks. The flotation test was conducted a series of three times. An average of
the three measurements was assumed to be the representative velocity for the creek being
sampled and is reported in Table 4-3.

Depth measurements were acquired from Twelvemile and Elk Creeks by setting a
surveying rod on the creek bottom and measuring the water's depth each time grab samples
were collected. The average of these three measurements was calculated and recorded in
Table 4-3. A water level indicator was used to measure water surface elevation with respect
to the Dutch Road bridge crossing at up to ten locations across Walnut Creek. Access at
Twelvemile and Elk Creeks did not allow this type of measurement. A survey crew was
hired to measure the distance between the creek bed and the bridge crossing at each station.
The difference of these two measurements is the depth of the water. Measurements were
collected during each of the three grab sample times for each event. The average depth is

reported in Table 4-3.

44  INITIAL SAMPLING

Table 4-4 illustrates the overall sampling program approach utilized in this study.
On June 14, 1995, three grab samples of equal volume were collected over a 6-hour period
of time at each location, composited by the analytical laboratory, and tested for the complete
parameter list (see Table 4-2), except as footnoted in Table 4-4. The approved USEPA

methods and detection limits used by the laboratory to analyze the parameters are listed in
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Table 4-5. The analytical results of this dry weather sampling event were used as a baseline
for the study.

In addition, one round of wet weather samples were collected at all three monitoring
locations and analyzed for the full list of parameters on August 11, 1995. Sample collection

was conducted as described in section 4.2 during the storm events.

TABLE 4-4
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

INITIALLY PROPOSED SAMPLING APPROACH

Initial Monitoring (Spring and Summer Season):

1 Event (dry) 6-hour composite - Full list of parameters

1 Event (wet) 6-hour compostte - Full list of parameters

Intermediate Reduced Parameter Sampling (Spring and Summer Season):

1 Event (dry) 6-hour composite - Initial parameters-of-interest

3 Events (wet) 6-hour composite - Initial parameters-of-interest

Reduced Parameter Sampling (Fall Season):

4 Events (wet) 6-hour composite - Final parameters-of-interest

Note:  »  A4s detailed in field sampling and Quality Assurance/Quality Control Plan (Volume 2), one
grab sample was collected during Round 2 of each event and analyzed for the following
paramelters:

»  Fecal Coliform
»  Oil and Grease
»  Cyanide (free)

¢ Three individual grab samples were collected during each of the three sample rounds of
each event, analyzed and the results averaged to obtain the composite Chromium VI
value.

¢ Three individual grab samples were collected during each of the three sample rounds of
each event, composited in the laboratory and one single analysis performed on each
composite for all other non-field tested parameters.
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TABLE 4-5

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

Approved USEPA Analytical Methods and Detection Limits for Inorganics

Parameter Analytical Method Detection
Method Limit mg/l

Aluminum 202.1 0.1
Antimony 204.2 0.003
Arsenic 206.2 0.001
Beryllium 210.1 0.005
Cadmium 213.2 0.0001
Chromium 218.1 0.05
Chromium, hexavalent 2184 0.01
Copper 220.2 0.001
iron 236.1 0.03
Lead 239.1/239.2 0.1/0.001
Manganese 243.1 0.01
Mercury 245.1 0.0002
Nickel 249.1 0.04
Selenium 270.2 0.002
Silver 272.2 0.0002
Thallium 279.1/279.2 0.1/0.001
Zinc 289.1 0.005

4.5 INTERMEDIATE PARAMETER SAMPLING

After the initial dry and wet weather event sampling and analysis, a meeting was held

concentrations with respect to:

. Presence above detection limits.

. Historical presence above detection limits.
. Potential pollutant loading to Lake Erie.

2758-001-130
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The full parameter list was reduced based on these criteria. Pesticides, oil and grease
and free cyanide were deleted from the list of parameters. All inorganic parameters
remained on the analytical list pending further evaluation of analytical data by ECHD and

DEP representatives.

4.6 REDUCED PARAMETER SAMPLING

Following the second wet weather sampling event another meeting was held with
representatives of the ECDP, DEP, ECDH and Malcolm Pirnie to evaluate parameter

concentrations with respect to:

. Frequency of presence above detection limits,
. Existing water quality standards.
. Potential pollutant loading to Lake Erie.

Based upon these criteria, the intermediate parameter list was further reduced for
future sampling efforts. The objective was to concentrate sampling efforts on those
parameters which have the greatest potential impact on pollutant loadings to Lake Erie. The
inorganic parameters, Antimony, Beryllium, Chromium VI, Mercury, Selenium and

Thallium were deleted from the analytical parameter list (see Table 4-6).

TABLE 4-6
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

ANALYTICAL PARAMETER LIST REDUCTIONS

Sampling Round Sampling Event Parameters Deleted from Full List
Initial 01D, 02W N/A
Intermediate 03w Pesticides, Oil & Grease, Free Cyanide
Final 04D, 05W, 06W, 07W, 08W, | Pesticides, Oil & Grease, Free Cyanide,
09w, 10W Antimony, Beryllium, Chromium VI, Mercury,
Selenium, Thalliuom
2758-001-130 43
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5.0 DATA EVALUATION

During the course of the sampling period, precipitation information was collected
from seven rain gauges located throughout the City of Erie, Pennsylvania. These rain gauges
were used to indicate the frequency and magnitude of storm events affecting flows in
Twelvemile, Walnut and Elk Creeks. The precipitation monitor locations are identified on
Figure 5-1 with respect to each creek location. Figure 5-2 is an enlargement of the City of
Erie and illustrates specific rain gauge locations. A summary of each individual
precipitation monitor rainfall is presented in Table 5-1. This information is presented in
graphical format on an annual basis for each rain gauge in Appendix A of this report.
Monthly precipitation tables for all rain gauges are also located in Appendix A.
Precipitation data for all seven rain gauges are available in 15-minute tabular format at the
City of Erie Publicly Owned Treatment Works (POTW). Table 5-2 illustrates this data at
rain gauge 3 (RG3) for events 06W (November 7, 1995) and 07W (November 10-11, 1995).
As shown in this table, precipitation during event 07W began late on November 10, 1995
and continued into November 11, 1995. Therefore, the sum of both days precipitation was
added to reflect the total rainfall for the event.

The actual monitored precipitation associated with each wet weather event and the
corresponding antecedent dry period is presented in Table 4-1. Antecedent dry periods were
calculated by averaging the number of rain-free days prior to a wet weather sampling event
at all seven rain gauges. The antecedent dry period for event 09W is listed as 1.0 day in
Table 4-1. This event was preceded by one day of light rainfall which was preceded by three
days of dry weather conditions.

Historical precipitation records from the Erie International Airport Weather Office
were collected for a twenty year period starting in 1971. This information was collected for
comparative purposes with actual monitored wet event precipitation and is presented in

Table 5-3. This data is also presented graphically on Figure 5-3.
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+30
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10:00
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215
:30
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TABLE §-2

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

15 MINUTE RAINFALL DATA
RAIN GAUGE 3
WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
11/08/95 11/09/95 11/10/95 11711795 11/12/95
RAIN RAIN RAIN RAIN RAIN RAIN RAIN
tin) ¢in) tin) (in) ¢in) (in) (in)

0.01

0.01

0.02

0.02

0.03

0.03

0.04

0.01

0.02

0.03

0.01

0.01

0.01

0.01 0.01

0.01

0.01 0.02

0.02 0.01

0.02 0.01

0.03 0.02

0.04 0.01

0.03 0.04

0.03 0.04
0.02
0.0

" 0.01 0.0t 0.01
0.0t
0.01
0.01
0.03
0.03

0.03 0.02

0.03 0.01
0.03

0.04 0.0t

0.03 0.01

0.01

0.01

0.02

0.01

0.02

0.01

0.01

0.0%



12:00
:15
:30
145

13:00

14:00
:15
:30
345

15:00
215
:30
+45

16:00
315
+30
265

17:00
215
230
245

18:00

L i
:30
:45

19:00
15
230
:45

20:00
15
<30
145

21:00
:1S
:30
145

22:00
:15
:30
245

23:00
:15
:30
345

TOTAL:

TABLE 5-2

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

I5 MINUTE RAINFALL DATA
RAIN GAUGE 3
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY .SURDAY
11706795 11/07/95 11/08/95 11709795 11710795 11711795 11712795
RAIN RAIN RAIN RAIN RAIN RAIN RAIN
(in) tin) (in) ¢in) (in) (in) tin)
0.01 0.03
0.02
0.02
0.01 0.03
0.01 0.02 0.02
0.01
0.01 0.01 0.03
0.01 0.02
0.02
0.01 0.03
0.02
0.02 0.03
0.05
0.0t 0.03
0.01 0.16
0.02 0.06
0.02 0.03
0.04
0.02 0.03
0.03 0.02
0.02 0.02
0.01 0.03
0.04 0.04
' 0.01
0.01
0.01 0.01
0.05 0.01
0.04 0.01
0.04
0.01 0.01
0.03
0.03 0.01
0.01
0.01
0.02
0.02
0.03
0.05
0.06
0.05
0.02
==== =anT sTE= nEa= =uns =xae Py
0.50 0.03 0.05 0.469 1.43



TABLE 5-3
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED
HISTORICAL PRECIPITATION
WATER EQUIVALENT PRECIPITATION
Year 0.01" or more 0.1" or more 0.5" or more 1.0" or more
1971 167 91 21 5
1972 177 96 25 10
1973 163 80 19 6
1974 182 107 22 6
1975 168 92 31 7
1976 175 98 26 9
1977 171 103 41 20
1978 154 77 24 5
1979 180 89 36 12
1980 159 95 28 11
1981 170 92 24 9
1982 171 110 24 10
1983 148 91 31 9
1984 179 96 24 3
1985 184 108 23 9
1986 177 93 26 9
1987 159 87 27 10
1988 171 94 21 7
1989 189 105 27 8
1990 158 98 31 12
Average 170.1 95.1 26.55 385
Variance 109.79 71.29 27.04 12.03
Std. Dev. 10.48 844 52 3.47
Maximum 189 110 41 20
Minimum 148 77 19 3
2758-001-130 5-2
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“PiRNTE”

To determine the anticipated frequency of sampled wet weather events that occurred
during the course of this study, the historical precipitation information collected at the Erie
International Airport was plotted in terms of precipitation magnitude and event frequency
(see Figure 5-1). The data points in Table 5-3 were fit to a second order logarithmic curve
with an R*=0.98, a lower limit of 0.01 inches of rain and an upper limit of 1.0 inches of rain,
The precipitation magnitude for each sampled event was then plotted on the curve.

Figure 5-3 illustrates that a precipitation event with the same magnitude of 03W is
expected to occur approximately 37 times every year. Likewise, an event with a similar
magnitude to 06W may occur approximately 30 times and an event similar to events 08W,
09W and 10W may occur about 17 to 20 times a year. Wet weather events 02W, 05W and
07W are not illustrated on Figure 5-3 as precipitation associated with these events exceeded
1.0 inches. However, the figure does indicate that rainfall events with magnitudes similar
to 02W, 05W and O7W are expected to occur approximately 7 or less times a year based on

historical information.

5.1  WATER QUALITY EVALUATION

5.1.1 Dry Weather Conditions

Water Quality Criteria (WQC) and Water Quality Standards (WQS), as summarized
in Table 5-4, were not exceeded for any parameter tested under dry weather conditions. As
summarized in Table 5-5, data collected and analyzed for each of the three creeks monitored
during two dry weather events indicates that there is no significant point or non-point
sources of pollution along any of these creeks. The data reported during the two dry weather
sampling events on June 14, 1995 and October 3, 1995 were one time grab samples. All
parameters tested (i.e. pesticides/PCBs, inorganics and additional parameters) during dry
weather conditions were either below detection limits or less than water quality criteria set

by the DEP. Individual event specific data summaries are included in Appendix B.

2758-001-130 53
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Table 54

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

WATER QUALITY CRITERIA
DEP CHPT 16 WQC DEP CHPT 93 WQS
PESTICIDES/PCBs cce cMC TABLE 3
(rg/)) (ng) (ngfl)
lalpha-BHC n/a n/a
-BHC n/a n/a
elta-BHC n/a n/a
amma-BHC (Lindanc) 0.001 (X)
eptachior 0.001 (X)
drin 0.001 (X)
eptachior epoxide 0.1 0.8
pha-Endosulfan (I) 0.056 0.22
ieldrin 0.001 (X)
4-DDE 0.001 11
drin 0.002 (X)
ta-Endosulfan (11) 0.056 0.22
4-DDD 0.001 1.1
dosulfan sulfate n/a n/a
4'-DDT 0.001 11
pha-Chlordane *(X)
amma-Chlordane *(X)
oxaphene 0.008 (X)
drin Aldehyde na nfa

IOTES:

ICMC -

EP CHPT 16 WQC = Pennsylvania Department of Environmental Protection

Chapter 16 Water Quality Criteria for Toxic Substances

effective March 11, 1989, 19 Pa. B. 1059

Chapter 93 Water Quality Standards
effective March 11, 1989, 19 Pa. B. 1059

/a - not applicable

* - limit for Chiordane = 0.06 pg/l (X)
X) - Chapter 93 Water Quality Criteria Designated Water Use Drainage List - Lake Erie

IJCCC - criterion continuous concentration (for long-term protection)
{for short-term protection)

[DEP CHPT 93 WQS = Pennsylvania Department of Environmental Protection

fusers\millar2 78500 1 \analyt\param_lm.xls




Table 5-4

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

WATER QUALITY CRITERIA
DEP CHPT 16 WQC DEP CHPT 93 WQS
INORGANICS ccc CMC TABLE 3
(s (ngM cu
Aluminum 0.1(96hsLCso) 1
219 1,095
190(As3+) 360(As3+)
0.01(96hrL.Cy0) 0.05(96hrL.Csy)
0.01(96hr LCs) (X)
H+EXP(0.819 (InH)+1.561) 16+EXP(0.819 (InH)+3.688)
it 16

EXP(0.8545 (InH)-1.465) EXP(0.9422 (InH)-1.464)
0.3 mg/t * (X) 1

EXP(1.266 (InH)-4.661) EXP(1.266 (InH)-1.416)
1mg/l 2

0.2 pg/t ** (X)
EXP(0.846 (InH)+1.1645) EXP(0.846 (InH)+3.3612)
10 g (X
02 EXP (1.72 (InH)-6.52)
0.018 0.09
EXP(0.3473 (InH)+0.76 14) EXP(0.8473 (InH)+0.8604)

OTES:

EP CHPT 16 WQC = Pennsylvania Department of Environmental Protection
Chpt 16 Water Quality Criteria for Toxic Substances
cffective March 11, 1989, 19 Pa. B. 1059

[DEP CHPT 93 WQS = Pennsylvania Department of Environmental Protection
Chapter 93 Water Quality Standards
effective March 11, 1989, 19 Pa. B, 1059

CC - criterion continuous concentration (for long-term protection)

'MC - criterion maximum concentration (for short-term protection)
able 3 - located on pages 93.7 through 93.15 of Chapter 93 Water Quality Standards
U = Critical Use: 1) Aquatic Life; 2) Water Supply
Cso= The concentration of pollutant in test waters that is lethal to 50% of test organisms over a specified time period.
= Hardness
* This valuc or natural levels, whichever is greater.
** - in an unfiltered water sample
X) - Chapter 93 Water Quality Criteria Designated Water Use Drainage List - Lake Erie

f\users\millar\2 78500 1\analyt\param_lm.xls



Table 5-4

WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

WATER QUALITY CRITERIA
DEP CHPT 16 WQC DEP CHPT 93 WQS
ADDITIONAL PARAMETERS ccc cMC TABLE 3
cu
|Alkalinity (mg/l CaCO3) minimum of 20 1
hloride (mg/1) 250 2
anide, free (pg/1) 5 22
& Oil Grab (mg/1) 2 2
onia-Nitrogen (NH-N) x (tog [PKr-pHI*1)
itrite-Nitrogen (ing/1) NO, + NOy=10 2
itrate-Nitrogen (mg/l) (as nitrogen)
OD;4
cmical Oxygen Demand
ecal Coliform (#/100ml) BAC1 (X) 3
osphorus, total P)(X)
‘otal Suspended Solids
ardness (mg/l CaCO,) max. monthly mean of 150
H (s.u.) * [ficld] 6.5-9.0(X) 1
‘emperature (°C) * [field] 1
onductivity (mv/cm) * {field]
issolved Oxygen (mg/l O,) * [field] minimum of 5.0 1

EP CHPT 16 WQC = Pennsylvania Dep of Envi I Pri
Chpt 16 Water Quality Criteria for Toxic Substances
cffective March 11, 1989, 19 Pa. B. 1059
EP CHPT 93 WQS = Pennsylvania Dep of Envi | Pr
Chapter 93 Water Quality Standards
effective March 11, 1989, 19 Pa. B. 1059
CC - criterion continuous concentration (for long-term protection)
MC - criterion maximum concentration (for short-term protection)
able 3 - located on pages 93.7 through 93.15 of Chapter 93 Water Quality Standards
U = Critical Use: 1) Aquatic Life; 2) Water Supply; 3) Recreation
- colonies
ACI - MAX = gcometric mean of 200/100m] based on not less than § samples taken over not more than a thirty-day period
*[field] - average of the 3 grab samples measured in the field

X) - Chapter 93 Water Quality Criteria Designated Water Use Drainage List - Lake Erie

P) - Concentrations should be limited to the extent necessary to prevent nuisance growths of algac, weeds, and slimes that are or may become injurious to any beneficial water usc.

f\users\millar\2785001\analyt\param_Im.xls




|
Table 5-5 m Table 55
WATER QUALITY MONITORING STUDY ) _
FOR THE LAKE ERIE WATERSHED ﬁ
|
POLLUTANT CONCENTRATION SUMMARY :
PESTICIDES/PCBs _
Event ) [iili] 04D 02w Bw 05W 6w () 8w 9w W
Date Tune 14,1995 0ot 3, 1995 Aug 11,1995 Sept 20, 1995 Ot 5, 1995 Nov. 7, 1993 Nov. 11, 199%; April 12, 19% Ageil 3, 1996 May 9, 1996
Creck 12Mile | Walnat | Elk | 12Mile | Walnut | El | 2Mile | Walnat | Elk | 12Mile | Walt | Elk | R2Mile | Walnat | Elk [ 2Mile | Wainut | Eik [ 12Mile | Walant [} Elk | 12Mile | Walnut | Elk | 12Mile | Walnut | Etk | 12Mile | Walnut | Elk
Unis pgd | Ggb | g g | e | o | oosn | oen | gen | oo | w0 | oo | o0 | oo | oo | owen | owen fougn | o | b0 | i | wen | v | g0 | e | eeb | em
apha-BEC Q| o, | < QR | wn | o0 - T "
beta-BHC <002 02 E 002 002 002
delta-BHC <D0 €002 <002 <002 E 02
gamma-BHC (Lindang) <0n <002 <002 <002 <002 <002
Heptachlor <0 <0.04 <004 <004 <04 <004
Aldrin <04 g <4 En <04 04
Heptachlor opovide <002 <2 A <02 Lo} 02
aipha-Endosulfan 1) Q01 <001 <001 <@ 01 <0l
Diclrin 03 03 E 03 <3
44-DDE <001 DBl <041 B <D D0t
Endria <001 <00l E <00t <001 <
eta-Endosulfua () <001 01 <081 <00l <001 <00l
44-D0D <Dl 0l <01 <0l @0l il
Endosullun sulfate <001 <001 <001 <30 <001 <001
44007 Dol 001 Ll En) 001 001
alpha- Chlordane 62 0.2 <02 02 1
gamma-Chlordane <02 <02 <02 <02 0.2
Toxaphene <10 <10 <10 <19 <1
Endrin Aldehyde <001 <001 0 LI <001 0!
Velochy (fuisec.)$5 03 247 131 021 139 ik 448 4 146 07 14 102 | aasm | 281w 540 381 379 102 2| s 43 35 27 72 6 63 55 82 38
Depth ()35 073 031 [l 04 0 i 171 090 285 08 041 wd 15| Lasw | s 167 078 27 a 1] 564 L78 071 15 150 2] 617 200 258 300
Estimated Crosk Flow cfs) 3 518 185 035 16 M 127 m 995 496 98 of 556 213 162 17 W 12 830 JRTUI AT} 137 122 160 w1 875 1910 il 1750 | 231
Rainfall rnches) RF 00 000 0m 000 000 000 106 106 106 04& | OME | Dug 167 167 161 031 052 052 | 19288 | 1924& | 1nes | OM& | Q& | 0%k 071 o7 [l e | ome | ome
Agtecedent Dry Period (days) 60 40 60 99 99 99 39 59 39 63 53 63 20 20 20 26 26 26 30 0 30 73 78 78 R | 10k | R 4 40 40
Notes:
85 averags of 3 measwrements M
. qyerage of 4 measuregnents ,,
analyte climinated from sacupling program .

/- depth measurerexit not available

Wi flow could not be estimated without depth measurement

& - Average of § rain gauge measuremonts eollected in City of Erie

&& - Rainfall eveot ocourred on Nov. [0 and Nov.

11,1995

*R - Rainfall event preceded by | day of light rain precaded hy 3 days antecedant dry conditions

REE oot DEP Chuper 16 OCC it

~ exceeds DEP Chapter 16 CCC and CMC limits

CCC - for long-term protection

CMC - for short-term protection




Table 5-3 Table 5-5
WATER QUALITY MONITORING STUDY
FOR THE LAKE ERIE WATERSHED 7
POLLUTANT CONCENTRATION SUMMARY ,
i
INORGANICS |
Bient ) 01D 04D 02w 03w 5w 06w W ! 08w 0w W
Dae June 14, 1995 Oct. 3, 1995 Aug, 11, 1995 Sept. 20, 1995 Oct. 3, 1995 Nov.7, 1995 Nov. 11,1995 April 12, 1996 Apil %0, 19% May 9, 1995
Creek 12Mile | Walnae | Elk | 12Mile | Walnut | Elk | 12Mile | Walout | Elk | 12Mile | Waloat | Elk | (2Mile | Walout | Elk | 12Mile | Walnat | Btk { 12 Mile | Walaut | | Elk LMile | Walnut | Elk | 12Mile | Walnat | E | 12Mile | Walmt | Flk
Usits (gl (mgh) (mg (mgl) (mgl) (mp?) (my) {mg) (g (g {mg) (mg) {mgl) {mg) (mg) img/h (g (mg) (mgh) el | | ) (mg (mgh) (mg) (mgfy (mgfl () g (mghh (mg)
Afurninum [rotaf} 0l <01 0.1 0.1 <] <01 138 RS 1.8 031 0.1 0.1 059 L 0.56 076 151 021 8.5 1310|820 528 167 135 507 1748 1795 109 1903 1848
Antitoony [ionl] <0003 <0.003 <0003 <0.003 <0003 003 <0.003 <0003 <0003
aretic ] o | wm | <om oo [ oo | oo | oo | oo | wom | amr | e | oo | o | ome | ooz | ooz | oo | ome | @ oom ot | oot | ool |00 | 05 | oo | oo | oo | 03
Beryllivm [roal] 0005 | <0005 | <0005 D005 | <0005 | <0008 | o005 | <0005 | <0005
Cadmivm $ total] Q0001 | <0001 | <000L 0.0004 OU00E | <OOMT | <0001 | <0001 | <0000 | <0000L | <0000L | <0000t [ <0f00L | <0001 | 0004 | 0000¢ | | 000G AOO0L | <0001 | <0000 { <0OWL | <001 | 00001 | 0001 | 00002 | <0000
Chromium Total § <005 <005 <003 <005 <003 005 <005 005 <005 <005 <005 <005 <005 <008 05 | lwos |00 <005 <0.05 <005 <005 <005 <005 008 006
Chromium VT (ugf) <001 0L <0 001 A0 A0 001
Copper $ [toal] <DL | <0000 | <0001 ooz | «omel | <o0m [ o<odr | ooz 0.008 0oL 004 | <00l oos BEBEr oo 0004 oo | <000t | ooe 000 | 0003 €001 | oow | oo
lron {toal] 062 038 047 082 0.5 0.3 009 14 U |2 254 0 632 1022 | 749 695 116 193 7.1 2547 3864 1% ik 1987
Lead 3 o] D01 | <0001 | <honn o | om | oo | oo | oo EEEEE oo oms | o [REREEISEE S o | oo | oo | oo | oomn | o B i
Manganese [towl] <001 001 001 R 006 0.04 003 003 049 030 026 021 005 068 079 0 005 0.13 045 042 00
Mercury ftotal] <0002 | <00002 | <0.0002 00002 | <0002 | <00002 <0002 <0.0002
Nikel § rral €01 0L <001 0 <00 <001 001 <001 <01 <001 Q01 001 001 001 00z || om 001 vl 001 005 007 oM 001 00 00
Slerium froral] Q2 | 0002 | <0002 <0002 00 | 0002 | <0002
Silver § toul] <0002 | <0002 | <0002 00002 00Nz | 00002 | 00002 ] 00002 | 00D | <002 | <don | ooy | 0oz | oo | comonn | |coom2 | <002 | oo | anoom | <0000 | coooa | <oood | <onomz | <nod | <oomz
Thatlium [toral] <0001 <0001 <0001 <0001 <0001 <0001 <0001
Zing § fioal] 0012 | 0048 oou f odos | coms | «ooms | 02w 0670 Qs | w005 | <0005 | <0005 | <0005 | <0005 | 00 001 | <0005 | noso 00w | | ops 008 002 | <0005 | ooz 0084 009 | oos 00% 0o
Velocity @hsec)55 05 247 151 021 13 073 449 426 146 073 214 o 3 | adse | 281m 540 381 3 102 |1 es 45 38 27 12 6. 65 55 82 58
Depth ()95 073 051 0n 042 039 193 17 090 3 069 042 il L2 | Lgse | psa 167 078 272 3 w | se 178 071 25 250 73 617 200 58 .00
Estimated Crock Flow (cfs} 3m 518 185 035 176 9.5 7 m 96 49 %8 of 596 13 182 “ 7 m 830 Liue |18 137 m 160 w 875 1910 m 1750 2810
Rainfell (inches) RF 000 000 000 000 00 000 106 106 106 04 | 0ME | 0M& 167 167 167 052 052 052 ] 19284 | 19244 j19288 (U023 0% | 0ns 071 07 071 0Tk | 0TE | 074
Aniecedent Dry Period (days) 6 60 60 49 99 99 59 59 59 63 63 63 20 20 20 26 26 26 30 W | w 8 73 it LW | 1R | 1= 49 40 10
Notes: i

§ - litnit based on water hardness
$8- avatage of 3 messurements

=% average of 4 measurements
e

- analyte eliminaled from sampling program

1/d - depth measurement not available
o~ flow could not be estimated without depth measurerment
& - Average of 6 rain gauge messurements collected in City of Erie:
&4 - Rainfall event occurvesd on Nov. 10:and Nov. 11, 1995

infull ever
,Mf S5 - ewenls DEP Cliprer 16 CCC

~ exceeds DEP Chepter 16 CCC and CMC limits
ﬁmnm - exceeds DEP Chepter 93 fimit

an preceded by 1 day of light sin preceded by 3 days antscedent dry

CCC- for long-teny protection

CMC - for shon-terin protection



Table 5-5 Table 5-5
WATER QUALITY MONITORING STUDY
FOR THE LAKE FRIE WATERSHED
POLLUTANT CONCENTRATION SUMMARY
ADDITIONAL PARAMETERS !
yent . 01D 2w BW W 06W 08w 09w 10w
June 14,199 Aug. 11, 1995 Sept. 20, 1995 Ort. 5, 199 Nov. 7, 1995 . Apel 12, 1996 Apal 30, 19% May 9, 19%
Walut | Ek ] 12 Mile Bk | 12Mile | Walnut | Elk | 12Mile | Walnat | Elk | 12Mile | Walnut | Elk [ 122Mile | Walout [ Elk | 12Mile | Waltut | Elk | 12Mile | Walnut | Elk | 12 Mile | Walnat 12Mile | Walout | Elk
(gl (mgh) (mg (mg) (mg (mgh) g (mg/ (mg) (mgf) (mg) (mg) (mgf) (mgh (g (mg/h (mglh (myl) (mg} img) (mg)) (mg) (mgy (mg
ity (mgfh CaCOp) ALK1 81 100 8 108 4“ 165 105 i 104 % 5 122 5 k) s 55 ; e, N 4 9 kil k! & il 4 kil
Chloride 3 5 % ol 51 5t % b 3 il
Cymnide e QM5 | <0005 W5 | <o s
Greuse & Oil Gray * 12 13 : : 2 04
Aminonia-Nitrogen 005 0.4 009 <001 602 on 019 0.33 0.10
Nitrite-Nitrogen <001 <001 <001 <001 <0t 00 0.06 a0 003 0 002 0.03 <001 003 00 U} 004 <001 007 w 007 003 002 002 001 00 0m 00 020
Nitate-Nitrogen 245 041 07 195 010 240 2 059 L5 283 070 157 K7 036 0.88 097 095 122 116 LA 136 205 on 116 102 047 054 298 044 041
CBOD; 3 2 2 2 2 2 10 13 & 1 5 6 1l 10 H 2 3 2 2 1 2 3 3 4 2 1 2 2 8 [
Chemica Oxygen Demand <10 <1 10 <10 <10 <1 18 12 10 <10 10 10 0 50 0 35 0 i5 60 o0, 50 20 10 <10 2 40 0 0 20 k0]
Focal Coliform (#/100ad) BACCO 141 30 b i) 3 12 13,100 e 1940 1150 2140 240 940 2040 1410 1200 30 0 10400 ﬂ& 4700 198 3 3 5 % 1416 700 000 | 6400
Phospharus, otal <001 <001 001 <001 <0 008 08 174 0.4 001 0014 006 034 108 017 028 [k]] 010 084 095 0n 036 05 04 0 078 095 001 208 LY
Toral Suspended Solds 2 2 H 2 4 1 680 1,508 u 4 4 H 198 892 M2 3 212 u 8] 768 180 [ [ 180 84 836 50 254 3428
Hardness {mg/L. CoCOy) HRDY 151 X9 154 198 20 06 1 144 184 144 m 164 144 200 106 17 156 _a 10?2 116 158 1 70 100 0 a0 74 53
pH (5.0 * pH 4 81 90 82 83 82 8.1 7 30 32 81 87 14 18 89 11 75 12 1l 78 89 79 81 13 74 38 74 69
Temperature () * 180 %) 33 137 135 143 08 n1 245 16 172 152 152 154 71 50 49 . 13 73 1 80 92 97 94 96 147 146 16
Conductivity (nS/er) * 413 553 405 436 559 598 30 m 463 42 447 44 an 93 499 bl 516 403 182 3 252 M 5% H 210 3 194 266 202 128
Dissolved Oxygen img O * 0 548 548 548 67 101 10.1 160 74 9 46e 124 14 97 100 106 114 113 125 109 128 106 102 108 9.1 £9 6 82 3]
247 141 021 139 073 449 426 146 07 214 L2 e | ddsm | 281 540 331 379 0.0 8.50 45 347 270 i 610 650 550 823 8
Deplh (ft)55 051 071 042 039 191 1 090 283 069 042 i 1258 1450 | 254 167 078 172 an 564 173 071 239 250 ) 617 200 258 80
[Bstimatad Creek Flow (cfs) 518 185 .55 176 s 17 m 96 4% 08 wf 536 13 182 W7 47 m 830 2,150 137 12 160 £ 875 1910 202 1750 2810
Raintal (inches) RF 0% 000 00 000 000 000 146 106 L06 M4Ek | 0ME | OM& L7 15 167 052 052 052 1948 | 1288 | 19288 | 00& | 0M0& | 0M& om 071 [XH 0ME | 0ME | 0m
| Ancecedent Dry Period (days) 60 60 60 29 9.9 99 59 59 59 63 63 63 10 0 20 26 26 26 30 30 18 18 7. 10 10 *R 10 *R 44 40 40
Notes:

* - gverape of the 3 grab samples
$5 - average of 3 messurements
** - verage of 4 messtrements

7 unalyte eliminaled from sampling program
& - mensuremeat considered am anotualy
/d - depth measaremont notavailable
wE- flow could not be estimated without depth measurement
R - Average of 7 rain gauge measurements collected in the City of Ente
& - Average of 6 main gauge measuraments collected in City of Ere:
&4 - Raicfall event occurred on Nov. 10 and Nov. 11, 1995
#R - Rainfall vent preceded by { doy of light rain precoded by 3 days antccadent dry cons
DEPCHPT 16 & 93 Water Quality Criteri:
BAC(X)- Geometric mean of not les than 5 consecytive taken over not wore than a 30 day period should not exceed 200/10mi fecal o
ALK - minimur alkalinity = 20 mgl
'HRD1 - ms. monthly mean = 150 mg)
pHL - rnge = 6.5t0 94
0, - minimum = 5.0 mgl
(X) - Chapter 93 Water Quality Criteria Designated Water Use Drainage List - List X - Lake Erte
- exceeds DEP Chapter 16 CCC limit
- exceeds DEP Chapier 16 CCC and CMC limits
« - exccods DEP Chaprer 03 iuit

CCC - for long-term protection

CMC - for shore-term protection
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5.1.2 Wet Weather Conditions

Pesticides/PCBs

Pesticides/PCBs were deleted from the parameter list following the first wet weather
sampling event. Analyses of samples collected during the first wet weather event indicated
that all of these compounds, if present, were less than detection limits. The analytical
sample collection dates may not have coincided with typical pesticide application periods.
Our initial sample date of June 14, 1995 may have missed the typical spring (February,
March or April) pesticide application periods.

Inorganics

Total chromium was detected in Walnut Creek during sample event 02W at a level
equal to a Criterion Continuous Concentration (CCC) for long-term protection. The WQC
for this parameter, as defined in the Pennsylvania DEP Chapter 16 Water Quality Toxic
Substances, is calculated based on hardness of the stream sampled. In this case, the analyte
and the CCC are 0.29 mg/l. In all other samples at each of the three creeks, total chromium
was either below detection levels or slightly above detection levels but not exceeding WQC.

Copper was detected above the CCC in Walnut Creek during wet weather event 07W.
In this case, the copper concentration was determined to be 0.016 mg/l and the CCC value
was 0.01223 mg/l based on a hardness in Walnut Creek of 104 mg/l. The Criterion
Maximum Concentration (CMC) (for short-term protection) for this analyte was 0.0184 mg/1
based on the same hardness value. As presented in Table 5-S, copper exceeded the CMC
value at Twelvemile and Walnut Creeks during event 02W and at Twelvemile Creek during
event 07W. These exceedances are not considered significant since they range from 0.0013
mg/l to 0.008 mg/l above the WQC limits.

Concentrations of iron were present in each wet weather sample collected from each
creek. As presented in Table 5-4, the Chapter 93 Water Quality Standard in Table 3 for iron
1s 0.3 mg/l or natural levels, whichever is greater. Concentrations of iron exceeded the 0.3
mg/| value in every dry and wet weather sample, indicating that iron is naturally present in
this area.

Lead was found to exceed the CCC WQC limit during the following events:
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. Twelvemile Creek: 02W, 06W, 07W and 08W
. Walnut Creek: 02W, 05W, 07W and 10W
. Elk Creek: 07W and 09W

The lead concentrations that exceeded the CCC criteria were detected in a range from 0.004
mg/l to 0.049 mg/l. The CCC criteria for lead is based on hardness of the water in each
stream during each wet weather event. Therefore, lead concentrations present in one sample
may exceed CCC criteria for one event and the same concentrations may not exceed limits

for another event. The Lead Criteria Continuous Concentrations Formula is:
Exp (1.266 [In H] - 4.661) ug/l

In Twelvemile Creek during event O6W, a lead concentration at 6 ug/l is reported. The
corresponding water hardness is 106 mg/l CaCO, which yields a CCC of 3.5 ug/l. If
hardness for the same event in Twelvemile Creek were reported as 164 mg/l CaCQO,, the
resulting CCC would be 6.0 ug/l and the reported O6W lead concentration would not exceed
CCC criteria.

Manganese was detected above CMC limits during event 02W in both Twelvemile
and Walnut Creeks. This compound has a Chapter 93 WQS limit of 1.0 mg/l. The
Twelvemile Creek sample contained 1.34 mg/l and the Walnut Creek sample contained 2.44
mg/l manganese.

Silver was identified to be present in Twelvemile and Elk Creeks during event 02W.
All other wet weather events reported a silver concentration less than the detection limit.
This compound was detected at 0.0001 mg/l above the CCC limit of 0.0002 mg/l in
Twelvemile Creek. In Elk Creek, silver was detected 0.0006 mg/l above the same CCC
limit.

Zinc was detected once in each creek above the CMC value. This value was based
on the hardness of the stream when sampled. The Twelvemile Creek concentration of zinc
measured during event 02W is reported as 0.2 mg/l while the CMC is calculated to be
0.1288 mg/l. During the same wet weather event, the zinc concentration in Walnut Creek

was measured to be 0.67 mg/l and the CMC was calculated at 0.1594 mg/l. Samples
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collected at Elk Creek during wet weather event 10W contained zinc at a concentration of

0.079 mg/l and the CMC was calculated to be 0.071 mg/l.

Additional Parameters

Alkalinity was measured below the Chapter 93 minimum required 20 mg/l during
sample event 07W at Twelvemile Creek (14 mg/l). All other samples were reported above
the mimmum required WQC value.

Fecal coliform colonies were present at each of the three creeks monitored during dry
and wet weather events. During dry events, the range of fecal coliform colonies present was
from 12 counts/100 ml to 141 counts/100 ml. During wet weather events, the range
increased from 9 counts/100 ml to 13,100 counts/100 ml. These samples are individual grab
samples. The Chapter 93 BACI1 standards are for a geometric mean of five consecutive
samples. Therefore, these samples do not exceed the WQS limits based on a five-day
geometric mean.

Elevated suspended solids concentrations were noted at Walnut Creek during events
02W (1,508 mg/l) and 10W (2,504 mg/l) and at Elk Creek during event 10W (3,428 mg/l).
These two Walnut Creek events and the Elk Creek sample date coincide with highest
recorded fecal coliform colonies in each creek during the study. In addition, event 10W
represents the deepest creek flows recorded during the study.

During wet weather event 07W the pH in Twelvemile Creek was reported as 9.1 s.u.
This value exceeds the Chapter 93 WQS for pH, which is between 6.5 - 9.0 s.u. The pH data
reported for this creek during the October and November 1995 sample dates is suspect since
an ECHD biologist recorded a pH in Twelvemile Creek of 7.6 s.u. on October 11, 1995 and
6.4 s.u. on November 13, 1995.

Chapter 93 WQS for dissolved oxygen is a minimum of 5 mg/l oxygen. During wet
weather event 02W and 03W for Twelvemile Creek the dissolved oxygen level was reported
to be 4.58 and 4.57 mg/l oxygen, respectively. We consider these data to be anomalies since
the D.O. 1s anticipated to be much higher during wet weather events and considering the
creek temperatures during these events. In addition, an ECHD biologist recorded D.O.

readings of approximately 9.0 mg/l during these time periods. The average dissolved oxygen
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measurements recorded in all three creeks during monitoring event O1D are also considered
anomalies. Each week’s D.O. average of 5.4 mg/l is considered low due to the creek’s water

temperature.

5.2  POLLUTANT LOADING SUMMARY

Presented in Appendix C are the cross-section surveys which were sent via facsimile
to Malcolm Pirnie on May 30, 1996. We have calculated the estimated flows at each creek
sampling point during each event. Pollutant loadings were calculated using these estimated
flows and pollutant concentrations. Presented in Table 5-6 are the pollutant loadings for
each of the three creeks studied.

The pollutant loading calculations should be considered best approximations due to
the numerous assumptions and limitations of the monitoring methods used. Some of the

assumptions used during this study include:

. The creek velocity was uniform across the entire cross section.

. Precipitation was uniform across the Erie County, Pennsylvania area of the
Lake Erie Watershed.

. Depth of flow was accurately measured as swollen creek waters rapidly

passed our monitoring station.

Review of the pollutant loading data indicates that there are four inorganic
parameters consistently discharging to Lake Erie at elevated levels. These four parameters
include aluminum, iron, manganese, and zinc. Each of these parameters discharge
significantly less pollutants to Lake Erie during dry weather conditions as compared to wet
weather conditions.

Summarized in Table 5-6 is the pollutant loading data for additional parameters
analyzed. This data indicates that chloride, ammonia, CBOD;, COD, phosphorus and TSS

levels are elevated during wet weather conditions.
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6.0 RECOMMENDATIONS AND CONCLUSIONS

Historically, pesticides and PCBs have not been analyzed on Twelvemile, Walnut or
Elk Creeks. Based on a review of the data provided by STORET, only one sample, collected
on August 25, 1993 from Twelvemile Creek, was analyzed for pesticides/PCBs. Identified
in this sample was 0.009 mg/] of alpha-BHC and 0.044 mg/l of heptachlor. The other
parameters analyzed (aldrin, heptachlor epoxide, dieldrin and endrin) were all reported with
a qualifier used to indicate a failure to detect the substances. In comparison, all samples
collected during the one dry and one wet weather sampling round during this study were
identified as less than detection limits. During this study, the dry and wet weather sample
dates, June 14 and August 11, 1995, respectively, may have been too long after typical
spring pesticide application periods to measure any runoff containing pesticides/PCBs.

An analysis was conducted to compare historical STORET data and data collected
during this study. A summary of this analysis is presented in Table 6-1. Illustrated in this
table are the average concentrations of several inorganic and additional parameters for both
STORET and this study’s data. STORET data qualified with a "K" was not used when
calculating averages. Data from this study qualified with a "less than" sign was also not used
when calculating average concentrations. Also of note is that the STORET data typically
has more data points than the study. In addition, the antecedent and sample day weather
conditions are unknown for the STORET data group. The wet weather data was used to
calculate average concentrations for this study’s data.

A review of the inorganic parameters listed in Table 6-1 indicates that the average
concentrations of aluminum and iron are significantly greater in this study than are reported
inthe STORET database. Other inorganic parameters remained approximately the same or
increased slightly with lead being the only exception. Data for this parameter indicates a
decrease in average concentrations of lead from this study’s data in the three creeks studied.

As presented in Table 6-1, the average concentrations of additional parameters
remained relatively constant except for noted increases in nitrite-nitrogen, fecal coliform

counts and phosphorus concentrations.
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Based on the results presented in this report and in historical documents, we conclude
that these three subwatersheds (namely: Twelvemile, Walnut and EIk) individually are not
discharging significant pollutant concentrations to Lake Erie. However, the aggregate of the
three subwatersheds may significantly impact the Erie County, Pennsylvania area of the
Lake Erie Watershed. Based on the review of concentration data, there are a few elevated
inorganic parameters, fecal coliform colonies, nitrate-nitrogen and phosphorus levels that
warrant further evaluation. Historical accounts have confirmed that inorganics, such as iron,
lead and zinc are indigenous to Erie and surrounding Pennsylvania counties soil. Data
collected during this monitoring program indicate that during dry weather conditions,
Twelvemile, Walnut and Elk Creeks do not contribute significant pollutants to the Erie
County, Pennsylvania area of the Lake Erie Watershed. Increased pollutant levels during
wet weather conditions indicates that a more in-depth, concentrated study should be
completed.

We recommend that each creek be divided into representative areas and additional
sampling be conducted in an effort to differentiate between potential point and nonpoint
source(s). This most recent sampling program has yielded an updated database for each of
the three creeks monitored. However, since only one water quality station along each creek
was monitored, conclusions as to actual pollution point and nonpoint source(s) is difficult.

Additional sampling is recommended in an attempt to identify point and/or nonpoint

source(s) of pollution. The following list includes potential source(s) along the three creeks

monitored:
. Private on-lot septic systems.
. STPs.
] Agricultural land.
. Farm animals.

Suggested sampling points include the water quality locations monitored in this study
and upstream and downstream of locations identified as "urban industrial and commercial

complexes" at Twelvemile, Walnut at Elk Creeks. In addition, sampling should be
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conducted upstream and downstream of Sewage Treatment Plants such as Girard and Lake

City on Elk Creek and Popp’s Trailer Court and Standard Trailer on Walnut Creek.

Listed in Table 6-2 are the recommended parameters to be analyzed in an attempt to

differentiate between point and nonpoint pollution source(s)

TABLE 6-2
WATER QUALITY MONITORING STUDY FOR THE LAKE ERIE WATERSHED

FUTURE MONITORING ANALYTICAL PARAMETERS

Title 25. Rules and Regulations
Part I. Department of Environmental
Resources
Subpart A. Preliminary Provisions
Article I1. Statements of Policy
Chapter 16. Water Quality Toxics
Test Parameters

Title 25. Rules and Regulations
Part I. Department of Environmental
Resources
Subpart C. Protection of Natural Resources
Article II. Water Resources
Chapter 93. Water Quality Standards
Test Parameters

Aluminum
Iron
Zinc

Alkalinity
Ammonia Nitrogen

Bacteria/Fecal Coliform
Hardness

Iron

Nitrate - Nitrogen

Total Suspended Solids

Phosphorus
CBOD

Additional Parameter:
Commercial Fertilizer Test

Field Measurements:
Dissolved Oxygen

pH

Temperature
Conductivity

There are two different sample collection techniques that the ECDP, DEP and ECHD

may employ for additional data gathering. One is a fast-tracked “short-term” investigative

approach and the second is a “long-term” investigative approach. The short-term approach

requires immediate commitment and use of financial and staff (or subcontractor) resources

to locate water quality monitoring stations upstream and downstream of each of the areas

listed above and conduct multiple sampling events in a short period of time. The stations
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must be located far enough from another designated investigation area’s upstream station to
allow isolation of the effects of the upstream point or nonpoint source discharge.

Using the long-term approach, the agencies would allocate financial and staff
resources over an extended period of time. Once the same water quality stations were
located (as identified above), sampling events, using agency staff, may occur quarterly or
semi-annually to isolate potential point and nonpoint pollution source(s) as well as to
determine if any seasonal subwatershed impacts exist.

Malcolm Pirnie is available to assist the agencies develop either program to achieve

the goals of the Coastal Nonpoint Source Control Program.
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